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3^17 vickI 9I^H yfd^l, psll^h $1*^ "3^ 

^ TOT^ ^ -afro ^51TO 16 2009 ^ ^ ^ ^ 37^«7 ^ 

31T^ "rM s^; 

3^k 3^ TiT^ ^ 3M^cki M¥^ 3i^«7 ^ ^ mcR -5^ to; 

3^ ■5TO TO 1%^ ftPIT TO t; 

3?cT:, 31^, 3^ ^ «TOT 58 ^ 3R-TO (2) (7^) afk (^) OT 31TO1 

^iP^dT TO TOitR TO(^ 11^, TOTOT ^ PlTOfclf^ Wm Wm f, 31«rf^ ;— 

^ 1 
TnfPrg; 

1 . TO altr inf^.—(i) Wrof to to 3 rroff ^ (35^ ^ totor 

■Rf^) fsiftzR, 20101 I 

(2) TOR ■?33^ ^ i 

2. —(1) ^ ^ ^ — 

(^) 3lM^ ^ 3?fvf^. 2001 3TMff t ; 

(^) “WTOR ^ 13 (1) 'Sft 3?rR^ t; 

(^) **3lfTOTO” ^ 3Rlf TOOT (3wlf TRTOFf ^ 31^) fTOR, 2006 2 ^ 3R-1^ 

('?^) ^ 3T«fhT3Rrf■JRTOfMHITOR"5^fro;TO^^3fRTR»RTOC^^^ ^K! f^TO 3lfTOTO 

31M3 "I ; 
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(lar) ^ ^ ^ ouf^ t flPtzR 8 ^ 3Tsfk wwts 

vlrtt $ ; 

“WT” ^ ^ \JMN4 JTW 3Tf5|Tr?T t ; 

(?f) “^?T^ ^r%T” ^ ^ WiJT (^ jraWf ^ 3ri^) 1^, 2006 1%ZFT 

2 ^ (i) ^ ^ ^?rr arf^i^ t sfr? 3 3?^ 

'iH^ifcid urrar t ; 

(^ “^?fuRe^’ ^ f^^TT 9 ^ vJMRPliJH (1) ^ 3r#T ^ Mf fi l cI 

^ ■<[«t'W'! t ; 

H “3T^^” fcrt^nwf ^ BMidcd 3Tfq^ ari^i^ t; 

(?f) “En^” ^ 3#f^ ^ ?im 3if*i^l^ 11 

(2) ^ aft? ^ vjft ^ H^tw f ^R’dif^d t c^R’d arftJf^dH 'jtt 3f#T 

3RT? ■?? ^ mR^iRcI f d-icw g# 31^ fFd! I^P# g;??!: sft^Pldd 'JTT RrR ft -dd^^Rld 

^ t I 

"m 2 

3. ?^«rr m ?fi[TeR“(i) B 53 if MEi^ ^ wopT ^ Mft 5 FT ^ ^ ?<rir m arPWw c^ 

'mm ft ?r^ ?ftm g? ftmcm gftm i 

(2) ^ -ddi-dK gg ft wr?PT gm giftw wr 3ft? w? sft^RjRrcT gftm ^ ?ii!^ tift^rr 
ftgiRid gft mftt I 

(3) ?i^ Tiftm 3 tM mm ft ftgif^d gft mftt I 

4. gftefT ft ^ ^ fftx? rnm-gftf qfterr ft ^ f^ mg 

?tm gig gm g? g5grf ftmi (m^rf nftggft ^ f$f? gjmm at^gr) ^ fftmr, 2006 ^ fftmr 3 

^ ggfftgg (2) ft RIftRbd 31^ g ??im # 1 

5. mfteTT ft nftm ^ apftgg- (1) gftf oft^ ftt 1ftf?m 4 ^ ft 

#ft ^ mg t w 5T?>9 l ft ^ gft anftgg g^c^ ^ mftaTT ft gftm gj? ?#m i 

(2) jRftm snftgg, gjaft gsmr «^, g^ feftt ^ to ft an^fftr f^m^ ime i[ri ftftg Rf^dRsid gftg 

^ mr ^ mrsT ^rm, 3T8rfg :— 

(m) 3rftgg gftm- 

(i) mmm armftf- mg ftt ?>m?; 

(ii) ft srmftf uft mrfft m arj^jJftci grmnfft ft ftt rngw gm?; 

ft ftgfftg 11 

(iii) ft armftf ftt arm fftBR?T gft ft ftftfftg t tftmft ft ftr merm gm? ; 

grfftm 3TTg gr? gra ggro gm? grfftg? ft 

gm 11 
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(^) i#?T ^atl^ 5n!FR ’#fT- 


(i) 'HIHM aTRTsff 

(ii) ^ amisff ^ '^r vHyiiRi 

^ ^M^TcT t 

(iii) ^ arRjsff Tsit 3 RT ^ t 

srw w cTM tmm wj 
^ 11 

(iv) ^ Hl4lR>tcl STRTaff 


^ FjTK >5^; 
titcf ^vjIT'^ ; 


^ ¥Wf w; 


(3) ^ ^ ^ (clRR'^ fitJTT I 

(4) ^ ^ 1^ trr^, mayshH #r wnft ’^rflcr ^ 

3Tct1^ stv^ck;^ gfr ^ gr?T ^T^«rr g5l di'wRcb <ft ^ ^ #i w ^ ^5^ 

I 

6. ’T^tgrr ^ 1^ ^rt?T-(i) ^ranf^tt% ^ fiT wr ^ ^ ^ 

3tk w wsH ^ ^ ^ ^ cm TO t ^ 

cirlhi '^f gjiT cmr ttEi? ^ 'IT^^ ^ ’ifsiH, cn^te aft? wr vj(?H(^d ^ ^ 

mr^t ^?Tc^ I 

(2) mm (1) ^ 3I#T 3IT^ g>t m^tCT ?? 311^ g? ?I^ ?^«rT if 'H(^(c)d ^ 

c^ 3JTO TOT mrm t cfr tcRicr ^t gjRm arPrfcffecf wt f? an^ ai'{- 4 t^'d mr 

?T^ 1 

7. ?!^^ m5tm ^r miM #TT-(i) arRT^ ^ ?r^tir iritaT ^f ^3^ fan ’afftcT miTO ^ ^ 
?I^ IIT^STT fcT? y?dMd '^HdiT sfcRRl 3fm TOT t I 

(2) TOTf^if^, TOTRT aTHTsff TO^ if Tjgr TO # ^ aft? ai'i'ti^Rid mrfct aft? arg^jprer 

TOwfrr ?itf§ra ar’msft to ?ft to?t ?m? t# imcra 3ft?aRj f^TP5r ^ ar*q«ff 

'dT? <dl <3 Hell'd ?mT? 'dd*^ qiRcp 3 TTTI ^ cmT ^ f^cvfl ^ 'd^d \i>vjil ' 55 RTT s^'il ^ ? 5 I ^ ailsRcl 
f%TO ^ TOR ^ ^ ?it?r ^ ?fTO ?? 3T?IW 3TRI# dft ^ R arl^lWT lT?r STT^T W 
grroft g^atraft # ifta? Trl% ]J?RTg arf^TOR €tg jtto Tf f^ arpnra ftRT rniw i 


TOT 3 

T355Tt TRg?^ TO 3RTTO 

8. TO? TTOd^ TO TOTO-TOf MTOdfi ^ JRITO ^ TOtTO c^ foR ^ RTOTO TTTO 

2 Tsnit g;^ f^t?T% ^ ?r^ ?1t«n gft i 
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9. MHifORI ^ -(1) WI 3 PT ^ MgcP ^ ^ STJ^RI 55^ 3ik 

13^ ^ olrf^Rff ^ ^ 'Hf'ilfclcr f^FTcRr if RRilH 8 ^ STSft^ HHWra 

fiplj tttt f I 

(2) RRijH 9 (1) ^ 3T#R yniRid "35^ ;i?EraR ^ ^ 'ir, 

JIHiRiFT MERi !R5q 4 4 Wm I 

(3) 5IRl^ HHIRm ^ MH ^ STRI 14 ^ (8) 3Teit3 aifirflFI ywYcWI s!RI 3^ 

c^ ^ aif^rflci "in f^rpFi ^ g^i ^ #it i 

10 . JPTRFr EIt[ R|t|m'<4dl—RRilH 8 3IE}t^ R^ll tRU JRRFT ’TTEI ^ c|^ 314^1 'Rej 'Rf?r*TF4 

^ afRH^ 5 if 4ir 31^44 4Y JIRT^) 4Rr 4^^ 44414 4414RUI #4 I 

44Tf^lf% '^41 4^ 'i 41'45'<''I 44 d4) 4^ R>4l WRIT 414 44^ H4lRld 44441 
41 3lf5l^44 414 'diqifold 41^ 41lfcf4j '54?44f xRl^ET 4134454 if 4T4 4 fcI4T, Oft? RRti wll'51 
R 541 44T 4T4 ^ 451 444444 44^4 4 fct54T 44T ^ I 

11. 44M44 45T 44 RF54T 4441-4}% PlHfcll^d 44^ Ricbidd 44 44144 4^ 454 

444)41— 

( 45 ) ijRicr) 454r4R % FlRfEld 4^ 451% 4T cft4 ; 

{is) '®44 44 324, 3131 4T ^4l% 451 4%^ |af4%?F ; 

(4) 4543 % 'Frtt^cl 4)14 4 )i 4 ; 

( 4 ) 54?44f 4T34?P4 % 414 ^ ^ : 

4%5 %3T 4it^ ^^ 4544 , %% ^wrf 44445 4 ^ ^44Tf f%54 f%4T 4^t Rb4l 44441 I 

( 2 ) 44 RR 44 ( 1 ), 3TEft4 441^13 314% 4444 44 4RFI4 ^FW34 44, 3344 4T4 f%f%44 9 % 
f%R<3 4 Rr 34 % 13I44T sftY 33^ 44413 MHlRld 3F3|f 44445 3lf$[1%4 344t43T 5T3 34% 444 ■% 34 
if 44rPl4r4 R^Rd ^ fcE? 4T3 4^ 5 V 11 I 

12. RmR 14) 43FI43 31 4?3T3 43 44 31% ^-(l) f%f%43 8 Sik RRilH 9 % 34f%f%43 (2) 

4r%f4 4543; 441343 41 4F4T4 43 411% 1%4T 3131 t 4F 44Tf%3 354% 44445 gRI # W3I t 3t 

f3 t%fir3 33c^ gI3 f%54 4 % 34%44 44 ^ifeRT 41% % 4% 434 ?f%cn M% gRI 3^145 354 % 
34f^, 44T%f?f, 4f 1%c4ft % 3%4 354% 45131 ‘s^, c% 451 % %4 445 4% 344 ^ 4%3 3414 

44 f|4f!l45 43T343 41 4?4I3 43 31% 45%4 I 

( 2 ) 3gt gRI 44% 4%^ 431343 41 4g4R 43 5lf%lR3 ^ 3131 t 4?t spt ?3 f%t%3 f%54 44 
3I1%44 44 41 5lfcr!R3 43T343 3P443 44 3^ f%wft % 3%4 353f 45I3T a}% % 43 % 3II?k3 445 

%t 344 ^ 1%3T3 ^143 gRI t|4fct45 431343 41 4?4I3 43 31% 45%4 I 

mn 4 
4if*rf?r 

13. 3dlg4)R 3(%f%4t 451 433-(l) 4}% 3^ 4%5fT, 354% 4444 % 431343 sfk %%R^^3J1 ^ 
44kl4 % feR 4%54 3efT?45R 3f%f%, 3cRft4% 3en?45R 3f%f% 3lk 43134 341 %ylf^;4543 
3cfI?45R 3RfM 451 334 45%4T I 

( 2 ) 4Rt45 3RIg4)R ^Ml 31Hf51 sfk 3553% 45131 S}% (3efIg45R 3f%f%) f%f%43, 2008 c% f%f%43 3 
^ 31Eft4 4l%3 3<H l g4)R 3 RR 4 I 343% % % gRI dlHRRkl ^ 41% IJ? % 314l%45 cilRdgf 
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[l^rf^ 5(1) M] 
^srr ^ air^ 


#3lPld 

arHif^ 

3l|clw ^ 


\55^ 

TOtRpeT 

fcrar g5T -fh* 

(F2R TO) 

♦cRfro 

TO 

(JTJ3T TO) 



ftp 

Rii'T^H jnf^jR 

TOTO 

3T.^. 

■'TO 

P|i^lR>1d 

10. cF5Tpft 

^ TO 

^ Hdl 





(^TT^TF?) 


WJff W 


?rg^ 

Rft 

TOT 



(3Rf 

RRf^ 




3T,^.W. 3T.ftr.^. f?FT 

^ylFHIN 

12 . iftq^ 
Willd-ST m 

Pi til'd ^ 

fOTF? 


TO 

ft i cF^ 


fiRr* 

TO? 




11. W\ 




^3^ 3T^'H^ 

cpf 

TO 
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14. 31^ 


sF5H '^10 ^ 'TFT 





fcp gq ^ * 

17. '4' 5n#R> IjftlOT 
FIT^ ^ WFT t I 



^57^ TTI^CFIT 3lPi<4’'<^l cF^ 3FFTt 'll*! 


amrsff ^ gigniT 
4 d4;i'HK ■EltW giTcTT ^ 1^ 1 
^ t ^ 71^ FT TTgTRT ^ 

T? ^ WFI I 4 Tlf ^ 
FTT^cf^^ TISIT vifwtfed ^ 


giTcTT ^ 1^ STTcigF FTTI 3ftT 3)^<?iHchl' ^ ^ Ft TPft yTFTFTT^t TTcj^rFT WT ^i 
FT TT?FH t; ^ ^ ^ ^ ^5®TF FcTd FTFT FEHT t FT ^ F^OT 

M 4 Fg- ^ TFigrar % % antfei Fitar ^ aftr ftw F?tsn ff 
jfwifed ^rarntF ^ FiTwt gt f 1^ wg (eRm ^) fttfi ^tn NiriTgiRicg t i ^ 


WF ^ 
















[W] 4] 


«TR5T ^ TFSTTsT : SRflTilRq 


7 


■JTajlf^ltrr ^ 3fh? 3Tfi|g^^ ^SIcF? tRII ^ ^^tcT 30^^ if qRcl^H ^ if 

t ^ ^ t ^Tf #5!cnT I 4 WK^chi»H if ^IdfcfnRad tf^STT 3fk ^Tcff SrjTleR 

cp'ii'fl I 


WH : 


: 


im 2 
8 ^] 

^?3rf cwiai sj^ 

^en 'iRii't^chvui ;So.,....■?fo, 


HHIumd ^f^R^<h'!U| -^0. 

VnmfOld ^5^ ^ fePJ 


'hldVjUfj 


^ 5Fi#Rr yfrar t «ft/#rif!f/^#.uft.^ 

5^/^ f (^.w.if 3TFftf^ ^ jFwr ^ q^m 

^JrfW qft %, ^jqrf ^5RTT (3^ q^Ei^ ^ f$iq qqiuM qf&>qi) RRiin 2009 ^ ^ aiBqjffq qg^ 

fq MHlRld ^ qqsjq? c^ 3f^ f I 

W HHiumd Mm q^ ^ JRR %q qfi^ qi| crrto qfq c^ f!tq f^f?[qpjr ^ 3fk 
jR^fcp qfq q^ if qq^ qR tcfflq q;q?qqf qftram qraqqpT if ^q1^?ci ^ ^ srm^ ^ ^q: 
q^Tfqpm vjqqTTT 1 

qpT q^ qqtqq ftf^qqf 3^?}^ ^qg^crr sj^ Sri argqfSra w\ 

qnmT.qq qqifi^id ^ qqqqi ^ qf^Rsq if qf^^e cf5^ mt t I 

3ft/#qf?r/'5«ft.3Tf?rf%M qff qRi i4 c^ q^5 ( 1 ) ^ 3T#q f ^ ' ^Rd qr 

qqqR Riq atl^q qq# qq f 1 

20 .qm.1^..c^ ^ q^TcTT ^ ^ 3f#T Rqr qqr t I 

(sqdTJfR sffq ^) 
qrftq 


^qif qsRTT qjft 


^dwqf qraqqiq if 
^jqf^ q5% q^ qr^fql’ 

•qif^rq igqqTTSR 

gqi^qqf maqshH if 
vjqf^ qg^ q5t arM 
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3m 3 

[ 9(1) 

■^53cTT 

(f^/^fTRT/^).^ TTsrr 
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FW 4 
[ 9(2) 

ff*nP>Rr ^5if 




^0... 

flnrf&Rr yfwR^gr?tir ^0. 

m. 

^/3^-. 

■'rar.. 


wH#id ^ ^ fwrer? 

^ ^ . .?rcR fctflTHP^J 

wTr5t 5TTRicr)|'<l 

■11*1.. cbl^Ield ^Sl 

iR=Tm. 

4’iiifyii imr. 





















[vnniii—4] ^ Tnm : sraiTOf U 

5 

[fcrf^m 10 ^] 

UHIUM ^ ?I^|cfr?DI ^ fcP? OT^ 

?rT%i. 

«ft/#f[cft/^0. 

W..'. 

WT. 


■^^RTT 

W. 

fim 

^ ^ ^ 5RFPT iq=>T 

3TTWt vjiHchl^l ^ ^ ei^chlf^ch ^-i^-c|i|{ MfcS^fT^H ^ ^ ^ 3ft^ ^ PtftxT Wr¥t 

nm ^ ^ PFfm^ ^ I 

4' ^ ^ 3N% P’^TPH ^ H'41ch>iW| ^ ^SfTcl^ cf5^ ^ | jmpjm cpJl^mf 

^ t 1 


(F?cTT^ 
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{icrf^ 5 ( 3 ) ^} 

1 . ^ ?JWt 3lk gwif ^iq%r ^ 

1.1 ^ : ciiI^R)i|ct) 3jk ^ cnft)if^ii<p 

WTT^, 3f1^ ’TR^ vfjvjll vJjvJlf <£md ('eR^ sfteftPTcP sfR 

3R l^cbmy?iei arsfcqcicRerr ^ ^ 3pmEiFj, ^ ^ trf^, 

vbWl RwR'^l, vA^nI vibull ■^RSTR sfR ^dcpl ^i?Rr, ^ ^Rjrf wftf^ I 

1.2 ^ WOT 3?fllRm 2001 alR WElf^ : ISRfff WOT 3I1 ^IRrR 1 2001 3fR 

fw5t f^w, 3ff^fRRTT ^ 3I#T 3ff5|f|?T ^ ^ ^5iclT 

(4t.^.^.) ^ WHI 3 iR[%T arf^RWT, 2003, ’flf^, vjleiqi^ 

w cfji4 ETtwrr I 

1.3 ^ ^ 3nEfR 3ftT l^ll^H MW ; f%T ^ 3TlEfR - M?ST ^ 3ftT SloKlcI^ 

^R45, cJFT Rl^d STETR - ^ER, ^ER M OTT R^d ETR, dIHdId 3ft7 MR, '3RT 

aRcIT, WrWRfteT #? SRRiaT WR, cll^^R, m, MT WTT 3TTMT M 

WR OTRR, ?RT^ 3fR q1^#T I WT ^ WI^ I 

1.4 'JRif WFER 3fR ^«1T; ^tRrR, ^ ^aiT, RN^Mdl, ^ WtST ^ MW I IJRlt 

) <jfech>| - RRt RFlcTf ^ Wr5RT, Rl^ 1^, ^ R[R1M, 
3T1CRMWI c^ RRT ^ M ftRR, Mil# ^eRT # 3f%RR WMT, WW ^ 
3IFRMR# # WRTI ^ER RRT ^ ^rfrlWR, ^ R#5iT WRR M 

J^te7 cRWT, RfR M ^ Ml? ^r ’JcrfcRR WIR RRfl, 21%#, R% Rd# I 

RlWft M ^ ^ Ml# WT ^ %RT Ml? Ml#, WWft WTl 

djvjll W^WT 3T1% ^ f# 4 iqIcI I 


1.5 
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1.6 ^ %5RT: yg^ cRg, ycT ^ IMyoi, 3^ itfcT yqW^T, yf^CT. ftyy 

3TFfF5R - ^ 5IW1 # 3 fclf^, 13 ^ 

yy '(isy'ly, y^y^Ri «w4, '37^4 y«i^ ^ 'jTRyrfey, yryn^ i yFry 

WRITER ftyiRT rTcti^lcb, "qpiT y^ - f^yTi^Pi'y : 3iy^, yyrftfrrar! f^wr wn 
- yf^ ^ Piyrvjn I 

1.7 yy^: - 3iFR7r^, TjcirfcR m\ w^. Mm fcR'^ ciyvto - 

mPTiR 3?yf^, Mrr yy ufdyjd, Plyci y^yiy ylcrmcT ^ sihiM yy, 
yyr?, yfifey yy Mtm yM ^ Mmy, ^ Mnyy cct 

^ ^ yRiM (tyyT#^) y^t ijfJRy i 

1.8 yf^yRT yy^: yfMyRT y?r yMyr yy mym dcb^jy?!, Mn^y, M yM, 
yjyR, c8Rf?yiR ysrr Mnyy y?! yiMti ^ yymy ^ yyyfRyy TriyRi, MtyR 

yyR, yiyy? yMrr, Mm, miy yy yRRR i 

1.9 ymrf Myff yy yiyy Mym: rM! yy cT«m Mym y^ yMM yjyyr, rMi 
yy cTCT Mym ^ cir, sny^t ym - fcRMy, yyM - ^ ^gyn, acMiyd, 3 rr 
yy yM yfi? (y?%yT3jyy) i ymrf yeRR yj^ tpM (Msnfyyr) 

1.10 yyfyym w yiejyrg yfMy yy yyfyym, yr^ y^, Mr yfMy, Mr 
yfMy yy My Mray> yMR (^jjRymMff), r?r fctyyyr, yMt ylMM, ygfr 
yy rMr (MiM), yw Mm M (yfrlM), yMr, yMyy rM - yw M 
Mrt cm Mr, ylMM M (Mftyyj) l 

1.11 y4 yy y4)fcf rM Mr (yyany^); y4)fy rM yft aryyrMr, M Ryrf, yi^ rM, 
yMm Mmy 'm MMiyy, yiMM, yiMip, y^ Mr, yM % M, 
yiMyiMR, M, 5i55yr M fMMM i 
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2. upfcT —— 

2.1 ^ i?ci ^ ^ ^ ^ tlsiT ^ ^ 

^ ^ ^ ^ ^ %T '^\ 3?^/wrakm 

2.2 WR: w #1eR ipf^, ?lf^ ^ ^ 

^-^31^, ^ arg^i ^«rciT ^ wit, tin41ch^!ui ^ cm ^i^i^irt, 

^ cM %T ^ '?S1^I ^ 'PdN clS?T YR3 ^ ylHiq ^ cp%, siRIeR ^ ^3^ 

^ ■^TFt c^ WIT, WH, ^ ^R=1T c1«TT ^ s#c|t ^ ^ WIeRI 

2.3 m ^ ^ ^ m ?#r ^ ijc^rf^, m 

f^, ^ ^j^tflcr qf%, m t^cugft mi#, sr! ^M?r, rpt wtR, m 
m OTl# c^ l^fHKR iJWfcFT, i:jg ^ ^ STcRRf 4 ^TPTRI 

2.4 : ?ifl4»!'J|, irniftTcT ’TI^, % effe f^T (^ ^1^), 

4^f^, ^ cfT^ #T^, Srfclf^ ^irg, W WIF f^Pm, IFF 

W f^cfRt, W ■^f^eR ^ cFT PUMKH WTFI ^ W c^ 

WTI 

2.5 ^ f^<t5^ ; - IJW W ^ 

l^4>F(fl 4fe)^, W WT cM 3Tgff#T HET^, - MR, ^ WT afR 

argpk ^ w ?Tft ^ anwR I 

2.6 W ^ (mM) : ^Tf^, W ^ ^ ciF 

MM #IcR ^ MR, MfRRT ^%cr MT (mM) #FR, MMRfUl 

w ^ MfcR, MT ^ Mic# ^ Wf, M^r arrail^ mi 
^ MicR, argyiilR m micRIFm wql^ Mieft ^ 

R^lf^fcl’^l, filcT ^fRPFTI 
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2.7 ^ 3fra?7RKiT, ai'^wVi, g^<}5OT, w ^en. *m, ^?si?it, 

Tjg filer twmciti 

2.8 srqf^ ^ ^ ersf arjtrfl^, w ^ 

ciif^l^# oUcigi4di, wr WoMi 

2.9 ^ -. m?, 4'<ic||^^l, f?ft( f|l!lf^ 

3. f%T wfPT ^ ^ ■^aim 

3.1 1^ ^ %T ^ ^ 3rtoj?FI fif ftWT_ a#c|>df m 

■Eiscfj ^ cTsrr fr# -m, fj ^rsrpr, ijt fqr 

4'^e'ii ff ijefFR, f^ra^, far "ffR 

^ cFl' 'H'RcI'^ui ^tfRTir ^ jpifX f4cR^ rjer ^iwpf? 5if^i ^tfi m 

Jlf’ER, cffT 5l*ltP|ct5 cM qW^I 3RP^^ ^ f>R®r Ffft, I 

3.2 ^ ; w ^f4ter ^ eW d?rT ^3^ Rs'ltldl'^' ^ 7[?r 

(f^, w# f^fi^, ^ f^^), Rcii^(^i| ^aiT ite fffr^ ^ 

fincR, citc^ sT^i'^d, far f^scRR ^rf^, fgr^r, ^ tm 

c^ft 'ii'JiI far *4c^, ^ aiHcii frt fi^ ffep, ■^urt fff ^ ^jisr 

'W|(i'<, ff^ 'dM'b'<“l, iSflf fW WffT^ I 

3.3 ^ w IpITf ^ faTcTT, f8T 

fl^ MIoft v3qcb'iJU|, ^JR aFIcIT ’JefraR, F^R, f^psqrff ^ 
eTcRT Wcpnsff c]^ P’Flf^ fR^ ^ 

3.4 ^ W\^, ■'{11^c{>lir($fd ept ^^RfT, fW 

flf P#cH m, f^WKf ^ f^WKch, aiw, 3n^ I® fqioft, fe?c|fr 

^ar fTeTi^cij^ frr f^a^Kd ’joffciR, ?rsjT ficrrg^f^ w# mt wr 

^WTcpnafr ^ wiRld 4>'i4 tic4J, ^'xTieli^n rwr^, frtc^ 'wl^'if wrar^^^er^, 
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'm ^ TFTicft %5Rr, yw ?M yw ^ 

^ CISTT W TnWRTT, W cM 31^3^ I 

3.5 y^ ^ : yyyy, yyiy ^ yyfr y5t wtt, l^mryy y?r y^rray, 

yyr? ysrr ^ tricrn i 

3.6 y^ ysTT yf^yy : yw, f^ryy y«T y^ yyray, yw, tew 

yyr yysrf ^Mwyi wtcr y5k ^ y^ ^ yyyf ^aM 31 crr, w 

Hif^cf>i iiyuici ^ yWy y“iic?i, i%y^, cisy ^ yR ■wiy ^ yR i 

3.7 ^: yyyy, w yf|y yi^Ri4> pry yj|^ f^iRiyy ^prr^, 

yar yRio?t ywy, ^ vm l^ryyy 4tf^ yy yjl^ ^ Ryit w 

Miyyiait yy ^jcyfyR I 

3.8 yyyyr : yyyyr (yc^f#), ^ tfci^, yefl^M^ 

^ cn^, y^y^ ycfRl#y M (^jwr), yyyyr wr, yyyyr snyyyyyy yy 

y?^ R^it yaM y?r ^ wiz, sny^^ Ryrf yar yyy?T 

Piy-^ui, elyf^ cM Ryrf yai yyf i 

3.9 #5ref/yiff^ %T ^ wrryy yRcff: yyy y^ ywrt^ ^ yi^ wyj, 

wf^yjyft, ^ityra/yifl^%f%T wrryyyR^i 

3.10 yyyf ^ Ryrf yy y^it R^ayy rr R%cy (f7M4): yyat ^^kyy rr 

^ wy A yyy yyyyr, w, yiyrg^^ 

(yy^iy#) yJ^^f^yR, ^ yWy, yy RSR^/^fey wnyy, 1^ cm 

ycfyR yy^ ^ yyR ^y1^, to! ^ yyyM yy 3nyi% ^ aisfyy i 

31^-qigit, ■RFTfy^yra? 

[R R^tim IIlM/185/10-3raT.] 
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THE BUREAU OF ENERGY EFFICIENCY 
NOTIFICATION 
New Delhi, the 15th October, 2010 

No 2/1 l( 2)/07j BEE.— Whereas the draft of regulations namely, the Bureau of Energy 
EfficiencTTCerfnfl^^ Procedures for Energy Managers) Regulations, 2009.were 
published vide notification number 2/11(2)/07-BEE dated the 15* July,2009 in the 
Gazette of India, Extraordinary Part III, Section 4 dated the 15* July, 2009, in 
exercise of the powers conferred by clause (h) of sub-section (2) of section 58 and 
section 8 of the Energy Conservation Act, 2001 (52 of 2001); 

And whereas Gazette copies of the said draft regulations inviting objections or 
suggestions from all persons likely to be affected thereby within forty five days from 
the date on which copies of the Gazette containing the said notification were made 
available to the public on the 16* July,2009; 

And whereas a suggestion has been received with respect to the said draft 
regulations within the specified period aforesaid; 

And whereas the suggestion received in this regard has been taken into 
consideration; 

Now, therefore, in exercise of the powers conferred by clause (b) and clause (h) of 
sub-section (2) of section 58 of the said Act, the Bureau of Energy Efficiency with 
the previous approval of the Central Government, hereby makes the following 
regulations, namely:- 

PARTI 

PRELIMINARY 


1. Short title and commencement.- (1) These regulations may be called the Bureau of 
Energy Efficiency (Certification Procedures for energy managers) Regulations, 2010 

(2) They shall come into force on the date of their publication in the Official 
Gazette. 

2. Definitions. - (1) In these regulations, unless the context otherwise requires,- 

(a) “Act” means the Energy Conservation Act, 2001; 

(b) “Advisory Committee” means a committee constituted by the Bureau under 
sub-regulation (1) of regulation 13; 
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(c) “agency” means the agency appointed by the Bureau for holding National 
Examination for certification of energy managers under clause (b) of sub¬ 
rule (1) of rule 2 of the Energy Conservation (Minimum Qualification for 
Energy Managers) Rules, 2006; 

(d) “Certified energy manager” means a person who has been issued a 
certificate under regulation 8; 

(e) “Form” means a form appended to these regulations; 

(f) “National Examination” means a National Examination defined in clause (g) 
of sub-rule (1) of rule 2 of the Energy Conservation (Minimum Qualification 
for Energy Managers) Rules, 2006 and conducted accordingly under 
regulation 3; 

(g) “Register” means a Register of Certified Energy Managers maintained by 
the Bureau under sub-regulation (I) of regulation 9; 

(h) “Schedule” means the Schedule appended to these regulations; 

(i) “Section” means section of the Act. 

(2) Words and expressions used herein and not defined but defined in the Act 
or the rules made there under shall have the meanings respectively assigned to them in 
the said Act or rules. 


PART II 

NATIONAL EXAMINATION 

3. Conduct of National Examination,- (1) For the purpose of certification of energy 
managers, the Bureau shall, either by itself or through agency, conduct National 
Examination. 

(2) The Bureau shall, by publication in the newspaper, notify the date, time and 
place where such National Examination shall be conducted. 

(3) The National Examination shall be conducted in English medium. 

4. Eligibility for appearing in National Examination.- No person shall be eligible to 
appear for National Examination unless he possesses qualifications specified in sub¬ 
rule (2) of rule 3 of the Energy Conservation (Minimum Qualification for Energy 
Managers) Rules, 2006. 
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5, Application for admission to National Examination.- (1) A person who is eligible 
to appear for the National Examination under regulation 4 shall seek admission for 
such examination by making an application to the Bureau in Form-I. 


(2) Each application shall be accompanied by the following amount of fee payable 
by demand draft drawn in favor of the Bureau of Energy Efficiency New Delhi, 
namely:- 


(a) Application fee - 


(i) 

for general candidates - 

rupees five hundred; 

(>i) 

for candidates belonging to the Scheduled 
Castes or the Scheduled Tribes- 

rupees two hundred and 
fifty; 

(iii) 

for candidates belonging to other 

Backward Classes having annual income- 
of less than rupees four lakh and fifty 
thousand per annum- 

rupees two hundred and 
fifty; 

(b) Certification fee including Examination fee, - 


(i) 

for general candidates - 

rupees ten thousand; 

(ii) 

for candidates belonging to the Scheduled 
Castes or the Scheduled Tribes- 

rupees five thousand; 

(iii) 

for candidates belonging to other 

Backward Classes having annual income- 
of less than rupees four lakh and fifty 
thousand per annum- 

rupees five thousand; 

(iv) 

for company sponsored candidates- 

rupees twenty thousand; 


(3) Subjects for National Examination shall be as specified in the Schedule. 

(4) A prospectus containing scheme and modalities for the National Examination 
including eligibility, syllabus and reference material for such examination, shall be 
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made available by the Bureau at least three months before the actual date of 
examination. 

6. Admission for the National Examination,- (1) The Bureau, or the agency, as the 
case may be, shall, after scrutiny of application form and being satisfied that the 
applicant is eligible to appear for the National Examination, admit him for the 
National Examination by issuing him an admission card stating the place, date and 
time of the National Examination at least fifteen days before the date of the National 
Examination. 

(2) Where on scrutiny of the application under sub-regulation (1), an applicant is 
found ineligible to appear for National Examination, his application shall be rejected 
for reasons to be recorded in writing and he shall be intimated accordingly. 

7. Passing of National Examination.- (1) A candidate shall be declared to have 
passed the National Examination if he secures a minimum of fifty per cent, marks in 
each paper for the National Examination. 

(2) An unsuccessful candidate shall be allowed to take a maximum of three 
attempts per paper within six consecutive examinations held by the Bureau or the 
agency, as the case may be, on payment of supplementary fee of rupees one thousand 
five hundred per paper in the case of general candidates and rupees seven hundred and 
fifty per paper for candidates belonging to the Scheduled Castes and the Scheduled 
Tribes and also for Otker Backward Classes candidates having annual income of less 
than four lakh and fifty thousand per annum, by means of demand draft drawn in 
favour of Bureau of Energy Efficiency, payable at New Delhi. 
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PART III 

CERTIFICATION OF ENERGY MANAGERS 

8. Certification of energy managers.- For the purpose of certification of energy 
managers, the Bureau shall issue a certificate to the person who has passed the 
National Examination in Form-II. 

9. Register of certified energy managers.- (1) The Bureau shall maintain a Register 
of Certified Energy Managers in Form-lII and include the name of persons to whom 
certificates have been issued under regulation 8 in the said register. 

(2) On being registered as certified energy manager under sub-regulation (1) of 
regulation 9, the certified energy manager shall be issued an identity card in Form-IV. 

(3) Each certified energy manager shall be eligible to be designated or appointed 
as energy manager by the designated consumer under clause (1) of section 14. 

10. Validity of certification The certification made under regulation 8 shall be valid 
for a period of five years and renewable after every five years on an application made 
to the Bureau in Form -V: 

Provided that no such renewal shall be made unless the certified energy 
manager has attended a short term refresher training course conducted by the Bureau 
or the agency, as the case may be, and has produced a certificate of participation 
issued in that behalf. 

11. Cancellation of certification.-(l) The Bureau may cancel the certification of an 
energy manager on a complaint made against him for- 

(a) any commission or omission amounting to professional misconduct; 

(b) any misrepresentation of facts, data or reports on energy consumption; 

(c) any act amounting to fraud; 

(d) failure to attend the refresher course: 
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Provided that no such cancellation shall be done by the Bureau without giving an 
opportunity of being heard to such energy manager. 

(2) On cancellation of certification of certified energy manager under sub¬ 
regulation (1), his name shall be removed from the register referred to in regulation 9 
and thereafter, the certified energy manager shall not be eligible for designation or 
appointment as energy manager by the designated consumer. 


12. Issue of duplicate certificate or identity card.- (1) Where the certificate or 
identity card issued respectively under regulation 8 and sub regulation (2) of 
regulation 9 has been lost by the certified energy manager, the Bureau may, on an 
application made by him in this behalf, duly supported by a copy of first information 
report lodged with the concerned police station, issue a duplicate certificate or identity 
card, as the case may be, on payment of a fee of rupees one hundred by demand draft 
drawn in favour of the Bureau of Energy Efficiency, payable at New Delhi. 

(2) Where any certificate or identity card issued by the Bureau is damaged, the 
Bureau may on an application made in this behalf and on surrender of damaged 
certificate or identity card, issue a duplicate certificate or identity card on payment of 
a fee of rupees one hundred by demand draft drawn in favour of the Bureau of Energy 
Efficiency, payable at New Delhi. 

PARTTV 

ADVISORY COMMITTEE 

13. Constitution of Advisory Committees.- (1) The Bureau may, for the purpose of 
these regulations, national examination for energy managers and for their 
certification and registration constitute an Examination Advisory Committee, a 
Technical Advisory Committee and a Certification and Registration Advisory 
Committee. 

(2) Each Advisory Committee shall consist of a Chairperson and not more than six 
other persons to be nominated by the Bureau from amongst members of the Advisory 
Committees constituted under regulation 3 of the Bureau of Energy Efficiency 
(Advisory Committees) Regulations, 2008. 
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Form “ I 

[See regulation 5(1)] 
Application for National Examination 


Examination you are appearing 

r 

for: 

Energy Manager 

Candidature: 

r 

Company Sponsored 


r 


Self‘Sponsored 


Name of the j | ^ | 

Applicant* (First Name) (Middle Name) (Surname) 


Father's Name* j 

♦Present Address Permanent Address 




1 



1 


, r 



. r 


■■;|l ... .. : 3 '"' .'s'' - ^ 

City*;. "j 



City 1 

PiitCodel 

State, : j 



State[~ 


Date of Birth* | 

1 

1 

Nationality F 

Indian (Others Specify 

Community* ^ 

r 

General 

r r 

sc ST OBC 

Sexj 


Employment ^ 

Status 

Employed 

r 1 

Self Employed! 

Unemployed 



10. Present Company = Address 

Designation 

Company 
Name 


City 

State 


12, Contact Telephone. =ax, Email 
Office Phone f 


Fax 

Res. Phone 

Email* 

Mobile 


Pin Code 


n. Total Work 
Experience 


Yrs 


Months 
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IS.Examination Centre preferred: 

a) Written j 

Examination - 

Centre 


14. Requisite Educational Qualification 


Slno 


1 .* 


2 . 

3. 

4. 


Name of Degree/ 
Diploma 



Subjects/ Branch 



Year of Passing (eg: 
1988) 



Board / University 



15. Requisite Experience for fulfilling the eligibility criteria 


Name of Employer/ 
Organisation 


Designation 



Year Nature of Work 

(Max 50 characters 

from To Only) 


.... - 

I 

r":r~ 










1“ 





r" 

• 





r“ 

r" 





1 'i 

I 


■ 




16. DD.No.:* 


Amount (Rs,)* 


Date:* 


Bank Name:* j 

17.1 agree to forward my name to any Training Agency conducting preparatory Training Courses 

C C 
Yes No 


Declaration by the Candidate 

I hereby declare that ail the information given in the application form and enclosures are true to the best of my knowledge. I 
agree to the condition that if any information or any statement is found to be incorrect, my admission to the examination 
would be cancelled. I also understand that it is my responsibility to cross check information from the websites as mentioned in 
the prospectus for the allotted examination centre and issue of hail admission card. I shall inform the Bureau, or the agency,as 
the case may be, about any change in my mailing address, telephone number and e-mail ID, if any, at the earliest. I also abide 
by the examination scheme and conditions as mentioned in the prospectus. 

Place: 


Dale: 
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Form -II 
[See regulation 8] 

BUREAU OF ENERGY EFFICIENCY 


Examination Registration No.: 


Serial Number 


Certificate Registration No.:. 

CERTIFICATE FOR CERTIFIED ENERGY MANAGER 


Photograph 


This is to certify that Mr. /Mrs./Ms. 

Son/Daughter of.. who has passed the National 

Examination for certification of energy manager held in the month of.. 

(Year) is qualified as certified energy manager subject to the provisions of Bureau of 
Energy Efficiency (Certification Procedures for Energy Managers) Regulations, 2010. 

This certificate shall be valid for five years with effect from the date of award 
of this certificate and shall be renewable subject to attending the prescribed refresher 
training course once in every five years. 

His/Her name has been entered in the Register of certified energy manager at 

Serial Number.being maintained by the Bureau of Energy 

Efficiency under the aforesaid regulations, 

Mr. /Mrs. /Ms.is deemed to have qualified for appointment or 

designation as energy manager under clause (I) of Section 14 of the Act. 

Given under the seal of the Bureau of Energy Efficiency, this.day 

of.20. 


(Signature and Seal) 
Secretary 

Bureau of Energy Efficiency 


Dates of attending the 
refresher course 

Secretary’s 

signature 

Dates of attending the 
refresher course 

Secretary’s 

signature 
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Form - III 
[See regulation 9(1)] 

BUREAU OF ENERGY EFFICIENCY 

REGISTER OF ENERGY MANAGERS 


As on.(DD/MM/20YY) 

A. 

Certification Information 

1. 

Name of certified energy manager 



2. 

Father's name 


Photograph 


Examination Registration No. 


4. 

Certificate Registration No. 


5. 

Date of entry in the Register 


H 

Date of issue of Certificate 


7. 

Date of re-validation of Certificate 



8. 

Revalidation record 

1. 




2. 




3. 



B. 

Communication Links 

1. 

Postal address with Pin 

Code 

.1.1. 

..1.!. 

.1.1. 


.1.. 1. 


2. 

E-mail address 

.1.1. 

.1.1. 


3. 

Telephone numbers. 

with STD Code 

(R) 

(0) 

Cell phone 

.1. 1 

..1. 1 

.1. 1 

1 1 

1 1 






















1. Date of birth DD/MM/Y 


2. Nationality 

3, Educational qualification (record only after schooling) 


Educational course 

Institution/University 

Year of 



passing 




















28 


THE GAZETTE OF INDIA : EXTRAORDINARY 


[Part III^Sec. 4] 


Form -IV 

[See regulation 9(2)] 

Format for Identity Card 
BUREAU OF ENERGY EFFICEINCY, 
New Delhi. 

CERTIFIED ENERGY MANAGER 


Photograph 


Examination Registration No.: 
Certificate Registration No.:.. 

Name:.. 

Son/Daughter of:. 

Address:. 


Signature of Certified Energy Manager 
(Backside of Identity Card) 

Date of Issue:... Validity up to: 

Issuing Authority 

Name:. 

Designation:. 

Office address: .. 



Signature: 
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Form-V 

[See regulation 10] 

Application for renewal of certification 


Date: 

From 

Mr/ Mrs/ Ms..:. 

Registration No.:. 

Postal address.. 


To 

The Secretary 

Bureau of Energy Efficiency 
Address:. 


Dear Sir/Madam, 


Subject: Renewal of certification as energy manager 


This is to inform you that I have attended the short term refresher training course 
and enclose herewith the certificate of participation issued in this behalf 


I hereby apply for renewal of my certification as energy manager. The certificate 
for doing the needful is enclosed. 


Yours faithfully, 




(Signature) 

(Name).... 
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Schedule 

[See regulation 5(3)] 


SUBJECTS FOR NATIONAL EXAMINATION 

1: GENERAL ASPECTS OF ENERGY MANAGEMENT AND ENERGY 

AUDIT 


1.1 Energy Scenario: Commercial and Non-commercial energy, primary energy 
resources, commercial energy production, final energy consumption, Indian energy 
scenario, Sectoral energy consumption (domestic, industrial and other sectors), 
energy needs of growing economy, energy intensity, long term energy scenario, 
energy pricing, energy security, energy conservation and its importance, energy 
strategy for the future. 

1.2 Energy Conservation Act 2001 and related policies : Energy conservation Act 2001 
and its features, notifications under the Act, Schemes of Bureau of Energy Efficiency 
(BEE) including Designated consumers. State Designated Agencies, Electricity Act 
2003, Integrated energy policy, National action plan on climate change 

1.3 Basics of Energy and its various forms: Electricity basics- Direct Current and 
Alternative currents, electricity tariff, Thermal Basics-fuels, thermal energy contents 
of fuel, temperature and pressure, heat capacity, sensible and latent heat, evaporation, 
condensation, steam, moist air and humidity and heat transfer, units and conversion, 
and Metric Ton Oil Equivalent (MTOE) conversions. 

1.4 Energy Management and Audit; Definition, energy audit, need, types of energy audit, 
Energy management (audit) approach-understanding energy costs, bench marking, 
energy performance, matching energy use to requirement, maximizing system 
efficiencies, optimizing the input energy requirements, fuel and energy substitution, 
energy audit instruments and metering, precautions to be taken in the sampling and 
measurements, thermography, smart metering. 

1.5 Material and Energy balance: Facility as an energy system, methods for preparing 
process flow, material and energy balance diagrams. 

1.6 Energy Action Planning: Key elements, force field analysis, Energy policy purpose, 
perspective, contents, formulation, ratification, Organizing - location of energy 
management, top management support, managerial function, roles and responsibilities 
of energy manager, accountability. Human resource development techniques, 
Information system-designing: barriers, strategies; Marketing and communicating¬ 
training and planning. 

1.7 Financial Management: Investment-need, appraisal and criteria, financial analysis 
techniques-simple pay back period, return on investment, net present value, internal 
rate of return, cash flows, risk and sensitivity analysis; financing options, energy 
performance contracts and role of Energy Service Companies (ESCOs). 

1.8 Project Management: Definition and scope of project, technical design, financing, 
contracting, implementation and performance monitoring. Implementation plan for 
top management. Planning Budget, Procurement Procedures, Construction, 
Measurement and Verification. 
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1.9 Energy Monitoring and Targeting: Defining monitoring & targeting, elements of 
monitoring and targeting, data and information-analysis, techniques -energy 
consumption, production, cumulative sum of differences (CUSUM). Energy 
Management Information Systems (EMIS) 

1.10 Energy, Environment and Climate changer-energy and environment, air pollution, 
climate change United Nations Framework Convention on Climate Change 
(UNFCC), sustainable development, Kyoto Protocol, Conference of Parties (COP), 
Clean Development Mechanism (CDM), Sample Procedure case of CDM- Bachat 
Lamp Yojna and industry; Prototype Carbon Fund (PCF). 

1.11 New and Renewable Energy Sources (NRES);Concept of renewable energy, Solar 
energy, wind energy, biomass boilers and gasifiers, biogas, bio-fuels, hydro, fuel 
cells, energy from wastes, biomethanation, wave, tidal, and geothermal 


2: ENERGY EFFICIENCY IN THERMAL UTILITIES 

2.1 Fuels and Combustion: Introduction to fuels, properties of fuel oil, coal and gas, 
storage, handling and preparation of fuels, principles of combustion, combustion of 
oil, coal and gas. Agro-residue/biomass handling, preparation and combustion 

2.2 Boilers: Types, combustion in boilers, performances evaluation, analysis of losses, 
feed water treatment, blow down, energy conservation opportunities. Boiler 
efficiency calculations for coal, oil and gas, evaporation ratio. Soot blowing and soot 
deposit reduction, reasons for boiler tube failures, start up, shut down and 
preservation, Thermic fluid heaters, and super critical boilers. 

2.3 Steam System: Properties of steam, steam pipe insulation, assessment of steam 
distribution losses, steam leakages, steam trapping, condensate pumping, and flash 
steam recovery system, thermo-compressors , Steam utilization, steam diyers. 
Performance assessment of Steam system, and identifying opportunities for energy 
savings. 

2.4 Furnaces: Classification, Forging furnace. Cupola, non ferrous melting, Induction 
furnace, hot air generators, excess air, heat distribution, temperature control, draft 
control, waste heat recovery, heat balance and performance evaluation of a furnace, 
general fuel economy measures in furnaces. 

2.5 Insulation and Refractories: Insulation-types and application, Cold insulation , 
economic thickness of insulation, heat savings and application criteria. Refractory- 
types, selection and application of refractories, and heat loss assessment. 

2.6 Fluidized bed combustion (FBC) boilers: Introduction, mechanism of fluidized bed 
combustion, advantages, types of FBC boilers- Biomass based fluidized bed 
combustion boilers, Atmospheric Fluidized bed combustion boilers. Circulating 
Fluidized bed combustion boilers, Pressurized Fluidized bed combustion boilers, 
application and operational features, retrofitting FBC system to conventional boilers, 
saving potential. 

2.7 Cogeneration: Definition, need, application, advantages, classification, heat balance, 
steam turbine efficiency, tri-generation, micro turbines and saving potentials. 
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2.8 Waste Heat Recovery: Classification, advantages and applications, commercially 
viable waste heat recovery devices, saving potential. 

2.9 Heat Exchangers: Types, networking, pinch analysis, multiple effect evaporators, 
condensers, and distillation column. 


3: ENERGY EFFICIENCY IN ELECTRICAL UTILITIES 

3.1 Electrical system: Electricity billing, electrical load management and maximum 
demand control, Maximum demand controllers ,power factor improvement and its 
benefit, selection and location of capacitors, performance assessment of PF 
capacitors, automatic power factor controllers, energy efficient transformers, Star 
labeled distribution transformers, Assessment of transmission , distribution and 
transformer losses. Demand side management, and losses due to harmonics and 
voltage unbalance 

3.2 Electric motors: Types, squirrel cage and slip ring induction motors and their 
characteristics, motor history sheet (new, 1st rewind, 2nd rewind), rewinding and 
motor replacement issues, Star operation, voltage unbalance, energy efficient motors, 
losses in induction motors, motor efficiency. Star labeled energy efficient motors , 
factors affecting motor performance, soft starters with energy saver option, variable 
speed drives, and energy saving opportunities. 

3.3 Compressed Air System: Types of air compressors, reciprocating vs screw, 
compressor efficiency, efficient compressor operation. Compressed air system 
components. Air Driers, capacity assessment, leakage test, factors affecting the 
performance and savings opportunities. 

3.4 Heating, ventilation, air conditioning (HVAC) and Refrigeration System: 
Introduction to Psychometrics, Vapor compression refrigeration cycle, refrigerants, 
coefficient of performance, capacity, ice bank system, performance assessment of 
window and split room air conditioners, factors affecting Refrigeration and Air 
conditioning system performance and savings opportunities, ventilation system, cold 
storage refrigeration, humidification system, Vapor absorption refrigeration system: 
Working principle, types and comparison with vapor compression system and saving 
potential, heat pumps and their applications, 

3.5 Fans and blowers: Types, pressure drop assessment, performance evaluation, 
efficient system operation, flow control strategies and energy conservation 
opportunities. 

3.6 Pumps and Pumping System: Types, performance evaluation, efficient system 
operation, flow control strategies and energy conservation opportunities. Energy 
conservation opportunities in -boiler feed water pumps, pumping systems for 
municipal drinking water, sewerage, and agriculture pump sets, Star labeled pumps 

3.7 Cooling Tower: Types, fan-less cooling tower, natural draft cooling tower, 
performance evaluation, efficient system operation, cooling water treatment ,fIow 
control strategies and energy saving opportunities assessment of cooling towers. 
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3.8 Lighting System: Light source, Light Emitting Diodes (LEDs), metal halides, 

fluorescent tube lights, Compact fluorescent lamps (CFL), choice of lighting, 
luminance requirements, energy efficient street lighting, electronic ballast, 

occupancy sensors, energy efficient lighting controls, labeling scheme, and energy 
conservation avenues. 

3.9 Diesel/Natural gas Power Generating systems: Factors affecting selection, Waste heat 
recovery, energy performance assessment of diesel/natural gas power generating 
systems. 

3.10 Energy conservation in Buildings and Energy Conservation Building Codes (ECBC): 
About Energy Conservation Building Codes (ECBC), building envelope, insulation, 
lighting, Heating, ventilation, air conditioning (HVAC), fenestrations, water 
pumping, inverter and energy storage/ captive generation, elevators and escalators, 
star labeling for existing buildings, Energy Service Companies based case studies. 

AJAYMATHUR, Director-General 
[No, ADVT.lII/4/185/lO-Exty.] 
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